. GC-MS of HydG product p-cresol from assays performed in H2O buffer (50 mM tris, pH 8.1) with tyrosine isotopologs. (A) [ring-D4]-Tyr (B) [α,ring-D5]-Tyr (C) [β-D2]-Tyr (D) Natural abundance p-cresol standard in H2O buffer. Samples were incubated for 37 °C for 60 minutes in mixtures containing HydG (100 µM; 4.4 ± 0.3 Fe/protein), 1 mM Tyr, 1 mM SAM, and 5 mM dithionite, as was described in the main text. Spectra represent extracted ion chromatograms. Figure S3 . Control ESI-MS of SAM isotope distributions performed in 95% D2O buffer (50 mM tris, pD 8.1) under assay conditions but lacking essential reaction components. (A) Sample lacking Tyr. (B) Sample lacking HydG. (C) SAM Reference in H2O. Samples were incubated for 37 °C for 60 minutes to contain (except as noted) HydG (100 µM; 8.5 ± 0.1 Fe/protein), 1 mM Tyr, 1 mM SAM, and 5 mM dithionite, as was described in the main text. Spectra are represented as normalized, extracted ion chromatograms. Figure S4 . GC-MS of HydG product p-cresol under assay conditions containing all reaction components in 95% D2O buffer (50 mM tris, pD 8.1). (A) HydG Assay Sample. (B) p-cresol standard prepared in 95% D2O buffer (50 mM tris, pD 8.1). (C) p-cresol standard prepared in H2O buffer. The assay sample (A) contained HydG (100 µM; 8.5 ± 0.1 Fe/protein), 1 mM Tyr, 1 mM SAM, and 5 mM dithionite, as described in the main text, and was incubated at 37 °C for 60 minutes. All sample volumes were quenched or diluted 1:1 with neat acetonitrile. Spectra are represented as extracted ion chromatograms.
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Supporting Tables   Table S1. Isotope Distribution of 5'-deoxyadenosine (dAdoH) (as percent of total) a Sample 5'-dAdo-CH3 5'-dAdo-CH2D 5'-dAdo-CHD2 5'-dAdo-CD3 Figure 3A 18 33 27 22 a No dAdoH was detected when either Tyr or HydG was omitted from the reaction under these conditions. KCl, acetonitrile (HPLC grade) and glycerol were obtained from EMD (Gibbstown, NJ).
Sodium dithionite, D2O, and sodium sulfide was obtained from Acros Organics (Fair Lawn, NJ).
Iron(III) chloride and acetic acid (99%, HPLC grade) was obtained from Fisher Scientific (Fair Lawn, NJ). SAM 1 was purified as reported elsewhere, with slight modifications.
HydG Overexpression, Purification, Reconstitution, and Assessment of Activity:
Heterologous overexpression of Clostridium acetobutylicum HydG in Escherichia coli, purification and chemical reconstitution with iron and sulfide were prepared as described previously with slight modifications. 2, 3 Briefly, single colonies obtained from transformations were grown overnight in LB media and utilized to inoculate 9 L LB cultures containing 10 g/L tryptone, 5 g/L yeast extract, 5 g/L KCl, 5 g/L glucose and 50 mM potassium phosphate buffer pH 7.2. The cultures were grown at 37 °C and 225 rpm shaking until an OD600 = 0.5 was reached at which point 0.06 g/L ferrous ammonium sulfate (FAS) and isopropyl β-D-1thiogalactopyranoside (IPTG) (1 mM final concentration) were added. The cultures were grown an additional 2.5 hours at 37 °C, at which time an additional aliquot of 0.06 g/L FAS was added.
The cultures were then transferred to a 10 °C refrigerator and purged with N2 overnight. Cells
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were harvested by centrifugation and the resulting cell pellets were stored at -80 °C until further use.
Cell lysis and protein purification were carried out under anaerobic conditions in a Coy chamber (Grass Lake, MI), as described with slight modifications. 2 Following a 5 minute incubation with DTT, FeCl3 was added slowly and stirred for 20 minutes S8 prior to the stepwise addition of Na2S. Following the reconstitution period, the mixture was centrifuged to remove exogenous FeS clusters in the mixture. Following initial concentration using an Amicon centrifugal unit, the supernatant was treated over a Sephadex G-25 column (GE Healthcare; Piscataway, NJ) to remove excess ions. Following this, the darkest brown fractions were pooled and concentrated using an Amicon centrifugal unit. UV-visible spectroscopy was utilized to confirm the Fe-S cluster content for reconstituted protein between the as-purified and as-reconstituted samples. Enzyme concentration was determined by performing a Bradford assay, 4 while the iron content was determined through the colorimetric ferrozine method. 5 HydG activity was determined by performing by assessing CO production using methods described previously. 3 It should be noted that use of either quenching medium noted above did not affect the observed product isotope distribution. Samples were centrifuged for 3 x 10 minutes at 14,000 rpm, where the supernatant was collected. Samples were then used for LC-MS or HPLC, as described below. Reported assay pDs or pHs were corrected for changes related to temperature. 9 HydG Time Course Assays:
Time-dependent production of 5'-dAdo and p-cresol by HydG was performed in a manner similar to H-atom abstraction experiments performed above, in an anaerobic chamber.
S10
Assays were performed in duplicate at 37 °C in a heat block containing 40 µM HydG (9.5 ± 0.2 Fe/protein), with 1 mM AdoMet, 1 mM Tyr, 5 mM dithionite, in 50 mM tris, 300 mM KCl, pD/pH 8.1 buffer (80 µL total volume). Reported assay pDs or pHs were corrected for changes related to temperature. 9 Sample isotope distributions for 5'-dAdo and SAM were assessed using the natural abundance distribution as a template distribution. Incorporation of a deuterium atom corresponds to a net mass increase of one, but results in an otherwise identical distribution to the S12 template distribution. Respective isotopic mass abundances were subtracted, and quantities for each were normalized to 100% total.
In addition to the experiments described in the main text, samples were also quenched immediately after AdoMet was added, to assess deuterium label incorporation. Negligible 5'-dAdo product was observed after HCl was added ~ 2 seconds after AdoMet was added, and the observed AdoMet isotope distribution was identical to a reference standard prepared in H2O. For experiments performed in D2O, no label transfer was observed on tyrosine substrate. The mass spectrum of Tyr was found to be identical to a reference standard prepared in H2O. Finally, to investigate non-enzymatic solvent exchange of SAM, a sample containing only SAM in D2O buffer was prepared and was immediately subjected to LC-MS. Because the column was equilibrated in protic solvent, the detected SAM was identical to the respective standard prepared in H2O buffer.
GC-MS Methods:
Isotope distributions of p-cresol product formed were determined using an Agilent 7890A
GC system coupled to a 5975C inert XL EI/CI MSD with a triple axis detector. 1 µL of samples that were subjected to LC-MS described above were injected onto an Agilent HP-5ms column (30 m x 0.25 mm i.d.; 250 micron thickness) pre-equilibrated at 100 °C. The column temperature was maintained at 100 °C for 1 minute, before the temperature was increased by 15 °C per minute until reaching 300 °C. The temperature was maintained for 3 minutes, constituting the end of the run. p-Cresol had a retention time of 3.9 minutes. Ion extraction and data manipulation was performed using the Agilent MassHunter Qualtitative Analysis package.
